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DETAILED ACTION 

Specification 

1. The abstract of the disclosure is objected to because it is insufficient in length. 
The abstract should be from 50 to 150 words in length. Applicant is reminded not to add 
content which may be considered new matter. Correction is required. See MPEP 
§ 608.01(b). 

Claim Objections 

2. Claim 1 objected to because of the following informalities: the formulas A. 2 and 
A.3 are ambiguous in that they may imply that the ring can be part of the repeating 
alkylene unit. It is recommended that the formulas in the specification and claims be 
modified to the following to avoid ambiguity: 

A2 CH CH2 f4 C(CH3)2 " CH2 "^ 
m n 

^ A.3 (CH 3 ) p -(^)-|c(CH3) 2 -CH 2 ^-- 

4. Claim 1 is further objected to because it is not clear that the values of k pertain to 
both A1 and to A2 and A3. This ambiguity can be removed by moving the values of k to 
prior to the recitation of the values of m, n, and p, such that the values of k do not 
immediately follow the recitation of the values of m, n, and p for the groups A2 and A3. 
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5. Claim 3 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. The penultimate compound 
recited, 2-chloro-2-methyl-4-(cyclohexen-4-yl)pentane, shown below, does not fall within 

the scope of base claim 1 : 

6. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1, 3-7, and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
US Patent Application Publication No. 2003/0065098 (herein "Puskas"). 

9. As to claims 1 and 9: Puskas discloses a method of preparing polymers which 
comprises polymerizing isobutene (see paragraph 49) in the presence of a Lewis acid 
(see paragraphs 24 and 56) and a monomer according to instant formula (I) in which the 
group A is group A.1 in which m=1, n=1, and k=0 or 1 (see paragraph 41 and the 
second page of Fig. 5). 
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1 0. As to claim 3: Puskas further discloses the use of the monomer 3,3,5-trimethyl-5- 
chloro-1-hexene, which is identical to the presently recited monomer 2-chloro-2,4,4- 



trimethyl-5-hexene, shown here: 2-chioro-2,4,4-trimethyi-5-hexene. 

11. As to claim 4: Puskas further discloses that the Lewis acid may be boron 
trichloride (see paragraph 56). 

12. As to claims 5 and 6: Puskas further discloses the use of electron donors such as 
amides (see paragraph 59). 

13. As to claim 7: Puskas further discloses the termination of the polymerization with 
a protic compound such as methanol (see Example 1 in paragraph 65). 

14. In view of this discussion, it is evident that claims 1, 3-7, and 9 stand anticipated 
by Puskas. 



15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 




3,3,5-trimethyl-5-chloro-1-hexene 



Claim Rejections - 35 USC § 103 
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16. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

17. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Puskas, 
as applied above, in view of Polymer Bulletin 1985, 13, 435-439 (herein "Mishra"). 

18. The discussion with respect to Puskas as set forth above in paragraphs 9-13 is 
incorporated here by reference. Puskas fails to disclose the treatment of the polymer 
with base or heat. As applied above, Puskas teaches termination of the polymerization 
with a protic compound such as methanol. 

19. Mishra teaches that halogen-terminated isobutylene polymers may be treated 
with base to give alkene-terminated polymers via a dehydrohalogenation reaction (see 
Summary on page 435). A person of ordinary skill in the art would know that methoxy- 
terminated alkyl groups, such as the polymers of Puskas, may undergo an elimination 
reaction analogous that of dehydrohalogenation upon exposure to heat or base, as 
presently claimed. Therefore, it would have been obvious to a person of ordinary skill in 
the art at the time of the present invention to have treated the polymer described by 
Puskas with heat or base in order to prepare an alkene-terminated polymer, because 
Mishra teaches that alkene-terminated polymers may be prepared via an analogous 
dehydrohalogenation procedure. 
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20. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Puskas, 
as applied above, in view of US Patent No. 5,066,730 (herein "Kennedy"). 

21. The discussion with respect to Puskas as set forth above in paragraphs 9-13 is 
incorporated here by reference. Puskas fails to disclose reaction of polyisobutene with a 
conjugated diene, as presently recited. However, it is within the ordinary level of skill in 
the art to prepare copolymers with convention monomers, and it is well known to 
copolymerize isobutene with conjugated dienes such as butadiene or isoprene. For 
example, Kennedy teaches that isobutene may be copolymerized with conjugated 
dienes such as butadiene or isoprene (see col 6 line 67). It would have been obvious to 
a person of ordinary skill in the art at the time of the present invention to have to use a 
conjugated diene monomer for the polymerization of Puskas because Kennedy teaches 
that isobutene may be copolymerized with conjugated dienes, and because 
copolymerizations of isobutene and conjugated dienes are well known in the art. 

22. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Puskas, as applied above, in view of US Patent No. 5,677,386 (herein "Faust") and 
further in view of Mishra. 

23. The discussion with respect to Puskas and Mishra as set forth above in 
paragraphs 9-13, 18, and 19 is incorporated here by reference. Puskas fails to disclose 
the coupling of polymer chains with the coupling agents presently recited. However, 
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Puskas teaches that the polymers described therein are useful for block copolymers 
(see abstract). 

24. Faust teaches that coupling agents such as 1 ,1 -diphenylethylene may be used to 
couple isobutylene polymers (see col 2 lines 11-20) and to prepare block copolymers 
(see col 1 line 14). Faust teaches that after treatment with 1,1 -diphenylethylene, the 
polymer terminus is reacted with methanol. Mishra teaches that halogen-terminated 
isobutylene polymers may be treated with base to give alkene-terminated polymers via 
a dehydrohalogenation reaction (see Summary on page 435). 

25. It is within the ordinary level of skill in the art to use known coupling procedures 
to prepare block copolymers. Furthermore, a person of ordinary skill in the art would 
know that methoxy-terminated alkyl groups may undergo an elimination reaction 
analogous that of dehydrohalogenation upon exposure to heat or base, as presently 
claimed. Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the present invention to have modified the method of Puskas by using a 
coupling agent according to Faust, including 1,1 -diphenylethylene as presently recited, 
to prepare block copolymers. Furthermore, it would have been obvious to a person of 
ordinary skill in the art at the time of the present invention to have treated such a 
polymer with heat or base in order to prepare an alkene-terminated polymer, because 
Mishra teaches that alkene-terminated polymers may be prepared via an analogous 
dehydrohalogenation procedure. 
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26. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Puskas, as applied above, in view of US Patent No. 5,690,861 (herein "Faust-861") 

27. The discussion with respect to Puskas as set forth above in paragraphs 9-13 is 
incorporated here by reference. Puskas fails to disclose the coupling of polymer chains 
with the coupling agents presently recited. However, Puskas teaches that the polymers 
described therein are useful for block copolymers (see abstract). 

28. Faust-861 teaches that coupling agents such as those presently recited in claim 
13(iii) may be used to couple isobutylene polymers (see col 1 lines 45-65). It is within 
the ordinary level of skill in the art to use known coupling procedures to prepare block 
copolymers. Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time of the present invention to have modified the method of Puskas by using 
a coupling agent according to Faust-861, including the bis(vinylidene) compounds as 
presently recited, to prepare block copolymers, thereby arriving at the present invention. 

29. Claims 2 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Puskas, as applied above, in view of German Patent Aplication DE 10232157 (herein 
"Lang"). (An English equivalent of Lang, US Patent No. 7,001,966, is referred to herein). 
(Applicant provided the WIPO document corresponding to Lang, WO 03/074577). 

30. The discussion with respect to Puskas as set forth above in paragraphs 9-13 is 
incorporated here by reference. As applied above in paragraph 9, Puskas discloses 
monomers according to instant formula A.1. Puskas fails to disclose the monomers 
according to instant formulas A.2, A.3, and A.3.1 . 
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31 . Lang discloses cyclopentenyl and cyclohexenyl compounds which are analogous 
to the presently claimed monomers (see formula (I) at col 1 line 45), and which may be 
copolymerized with isobutene (see col 1 line 38) using Lewis acid catalysts (see col 2 
line 11). When instant formulas A.2, A.3, and A.3.1 are chosen such that k=m=n=p=0, 
the structural difference between the presently claimed monomers and the monomers 
disclosed by Lang is the presence of an isopropylidene group which separates the 
cycloaliphatic ring from the group X. 

32. It is within the ordinary level of skill in the art to prepare analogous compounds 
which are used for the same purpose (see MPEP 2144.09). A person of ordinary skill 
would expect that the modification of the monomers disclosed by Lang with any simple 
aliphatic groups would lead to monomers which function in an equivalent manner for 
copolymerization with isobutene and produce equivalent and analogous desired end 
results for the polymer. Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time of the present invention to have prepared analogues of the 
monomers of Lang, including monomers according to the instant formulas A.2, A.3, and 
A.3.1, and to have used them in the manner disclosed by Lang, thereby arriving at the 
present invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RICHARD A. HUHN whose telephone number is (571) 
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270-7345. The examiner can normally be reached on Monday to Friday, 7:30 AM to 
5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu Jagannathan can be reached on (571) 272-1119. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/R. A. H.I 

Examiner, Art Unit 1796 
/Vasu Jagannathan/ 

Supervisory Patent Examiner, Art Unit 1796 



